Searching PAJ Page 1 of 2 

BEST AVAILABLE COPY 
PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-30231 3 

(43)Date of publication of application : 25.1 1 .1997 

(51)lnt.CI. co9j 7/02 

v ' C09J 7/02 

C09J 7/02 

C09J 7/02 

C09J 7/02 

C09J 7/02 
C09J163/00 

H05K 3/46 

» i 

(21) Application number : 08-1 14446 (71)Applicant : HITACHI CHEM CO LTD 

(22) Date of filing : 09.05.1996 (72)lnventor : INADATEIICHI 

NAKASO AKISHI 
TAKAHASHI ATSUSHI 
ARIGA SHIGEHARU 
OTSUKA KAZUHISA 
YAMAMOTO KAZUNORI 
MADARAME TAKESHI 
TSURU YOSHIYUKI 
SHIMIZU HIROSHI 
OGAWA NOBUYUKI 

(54) METALLIC FOIL WITH ADHESIVE, BONDING SHEET AND MULTILAYERED WIRING 
BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a metallic foil with an adhesive, having a moderate 
fluidity, excellent circuit filling properties and adhesion and a high elastic modulus at high 
temperatures and excellent in wire bonding properties, a bonding sheet and a multilayered 
wiring board. 

SOLUTION: This metallic foil with a n adhesive or bonding sheet is obtained by forming an 
adhesive, containing 100 pts.wt. total amount of a liquid epoxy resin having ^130°C glass 
transition temperature (Tg) at the time of curing and its curing agent, 20-100 pts.wt . high- 
molecular weight resin having >30000 weight-average molecular weight , 0.1-10 pts.wt. curing 
accelerator, 0.1-10 pts.wt. coupling agent and an inorganic filler having 5-9m2/g BET surface 
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area in a volume of 15-100 pts.vol. based on 100 pts.vol. resin and havin g >100MPa elastic 
modulus at 130°C when curing the adhesive in a semicured state on a metallic foil or a sheet. 
A multilayered wiring board is prepared by using the metallic foil or bonding sheet. 
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BASIC- ABSTRACT: 

An adhesive consists of: (a) a 100 pts.wtrliq. epoxy resin having a glass 
transition temp, of 130 deg. C or more in hardening, and its hardening agent; 
(b) a 20-100 pts.wt.-high macromolecular wt .-resin having a wt .-average 
molecular wt. of 30,000 or more ; (c) a 0.110 pts .wt .-coupling agent; Td) a 
0.1-10 pts .wt .- hardening accelerator ; and (d) an inor ganic filler having a 

» Brunauer- Emmet t- Teller specific surface of 5-9 m2/g, 15-100 volume pt . per 100 
Volume pt. of the (a), (b) resins. The adhesive has an elastic modulus at 130 

S ffiaeg. C in hardening of 100 MPa or more . The adhesive is provided on metal "* 
foil to' form a s^mi har dened^s tate . 

Also claimed is that an adhesive sheet is formed by providing the adhesive on 
the adhesive sheet to form a semihardened state. 

Also claimed is that a multilayerd wiring board is formed by: (a) superimposing 
the adhesive surface of the metal foil on a previously circuit-sprovided 
circuit board; (b) heating and pressing the metal foil and the circuit board 
for integration; (c) forming the circuits. 

ADVANTAGE - The adhesive- stuck metal foil, the adhesive sheet, and the 
multilayered wiring board have superior wire bonding, flexibiMy, and circuit 
filling. 
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AB Adhesives contain 100 parts liquid epoxy resins having cured glass 

transition temperature >13 0° and hardening agents , 20-100 part s polymers 
having weight -average mol . we ight >30,000 / 0.1-10 parts coupling agents, 0.1 
parts hardening accelerators ^ 15-100 volume parts _inorg. fillers having BET 
sp. surtace area 5-9 m2/g per 100 volume parts resins^^and the adhesives 
have cured modulus o f elasticity >100 MPa at 130° . C ^husy an 
adhesive contained ttpiKote 028 30, ESCN 001 10 # Phenol ite LF 2882 25, 
Pheno Tohto YP 50 10, HTR-860P-3 30, Curezol 2PZ-CN 0.5, NUC A-187 0.5, 
AL-160-SG-1 (alumina) 150 parts, and MEK. 

ST epoxy adhesive copper foil; circuit board epoxy adhesive; coupling agent 
epoxy adhesive; filler alumina epoxy adhesive 

IT Adhesives 

Coupling agents 
Crosslinking catalysts 
Fillers 

Printed circuit boards 

(adhesives containing epoxy resins and crosslinking agents and coupling 
agents and fillers for metal foils and multilayer circuit boards) 
IT Epoxy resins, uses 

RL: POF (Polymer in formulation); TEM (Technical or engineered material 
use) ; USES (Uses) 

(adhesives containing epoxy -resins and crosslinking agents and coupling 
agents and fillers for metal foils and multilayer circuit boards) 
IT Acrylic rubber 

RL: POF (Polymer in formulation); TEM (Technical or engineered material 
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RL: POF (Polymer in formulation); TEM (Technical or engineered material 
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circuit boards) 
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boards) 
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RL: MOA (Modifier or additive use); USES (Uses) 

(NUC A-187; adhesives containing epoxy resins and crosslinking agents and 
coupling agents and fillers for metal foils and multilayer circuit 
boards) 

IT 1319-77-3D, Cresol, novolak epoxy resins 183748-49-4, ESCN 001 

RL: POF (Polymer in formulation) ; TEM (Technical or engineered material 
use) ; USES (Uses) 

(adhesives containing epoxy resins and crosslinking agents and coupling 
agents and fillers for metal foils and multilayer circuit boards) 

IT 7440-50-8, Copper, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 
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(crosslinking agents; adhesives containing epoxy resins and crosslinking 
agents and coupling agents and fillers for metal foils and multilayer 
circuit boards) 



JP,09-302313,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer-interconnection plate which used a 

metallic foil with adhesives, an adhesion sheet, and them. 

[0002] 

[Description of the Prior Art] Usually, in order to carry out densification of the printed wired board, 
generally the approach of increasing the number of wiring layers is taken, but if the number of wiring 
layers is increased, the catching hole for the electrical installation between each class will increase 
inevitably. Since the area by the through hole increased and that part that increased, and the area which 
forms wiring decreased when the through hole increased, since the through hole was conventionally 
used for this interlayer connection, the problem that densification could not be carried out was 
considering the increment in the number of wiring layers. 

[0003] Then, the method of making connection between layers only in the part which needs electrical 
installation is developed, and there are some which prepared the so-called interstatial via holes (IVH), 
such as a through hole of a inner layer and a Sir face beer hall which connects an outer layer and a inner 
layer, in the multilayer printed wiring board. Although this multilayer printed wiring board containing 
IVH has a merit, like the improvement in electrical characteristics and the wire length whose wiring 
degree of freedom it is effective in densification, and also improves can be shortened, since a production 
process becomes complicated, while simplifying a production process and making it low cost, by the 
conventional approach, the method of aiming at the further densification is proposed. As such a thing, 
the adhesive coated surface of a metallic foil with adhesives is piled up with the circuit plate which 
carried out circuit processing beforehand, heating application of pressure is carried out, laminating 
unification is carried out and there is a multilayer-interconnection plate which prepared IVH and a 
through hole by drilling or hole processing by the laser beam if needed. Moreover, a through hole is 
made in a metallic foil with adhesives, the adhesive coated surface is piled up with the circuit plate 
which carried out circuit processing beforehand, heating application of pressure is carried out, and there 
is a multilayer-interconnection plate which carries out laminating unification. 
[0004] 

[Problem(s) to be Solved by the Invention] It is required that it should rank with the densification of 
wiring for the purpose of the miniaturization of a substrate, and densification chip mounting should have 
become important, should arrange a bare chip on a substrate, wirebonding of the wiring should be 
carried out to a bare chip, and connection should be aimed at in recent years. The pull reinforcement of 
the point and wire which can shorten the time amount which performs wirebonding as temperature on 
the front face of a substrate at the time of performing wirebonding is high, and it is made desirable from 
the point that dispersion in strong becomes small to be 130 degrees C or more. Since a surface layer was 
a layer which does not contain glass fabrics, the multilayer-interconnection plate multilayered in the 
layer which does not contain reinforcing materials, such as the above glass fabrics, had the trouble that 
the surface hardness in an elevated temperature was low, and wirebonding nature 100 degrees C or more 
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fell especially. Since this deforms a substrate in case it pushes a wire against a substrate by the capillary 
at the time of wirebonding, in case it heats a substrate front face with moreover and a supersonic wave 
with inadequate deformation of the wire in the joint by forcing, it is considered for ultrasonic energy to 
be absorbed by the resin layer and for substrate temperature not to rise. In order to raise the wirebonding 
nature of a surface layer, improvement in the surface hardness in an elevated temperature is required, for 
that purpose, adhesives are turned high Tg (glass transition temperature), and the improvement in an 
elastic modulus by enlarging the elastic modulus in an elevated temperature or reinforcing materials can 
be considered. However, although it needed to carry out to adhesives where a fluidity, circuit restoration 
nature, and an adhesive property were required and they are secured, an ingredient which fills these was 
not obtained. That is, as high Tg adhesives, although there was polyimide etc., problems, such as being 
scarce, were in the adhesive property with inner layer copper foil. The filler was mixed, on the other 
hand, although making the elastic modulus in an elevated temperature high was also considered, the 
filler needed to be mixed so much, and there was a problem of an adhesive property falling. Moreover, 
addition of a lot of fillers had the trouble of being inferior to circuit restoration nature or surface smooth 
nature in order to bring about remarkable buildup of the melt viscosity of a resin system. Although it 
was possible to add the good liquefied resin of flow nature and to raise flow nature to the melt viscosity 
of a resin system becoming high, there was a trouble that the reinforcement of a film falls in this case, 
and became or the workability at the time of a laminating fell that it is easy to generate a crack. Since it 
was above, adhesives effective in wirebonding or an adhesion sheet was not obtained. 
[0005] Conventionally, the GOMU epoxy resin adhesive known as adhesives or an adhesion sheet is the 
adhesives which mixed various rubber and epoxy resins, such as acrylic rubber and acrylonitrile- 
butadiene rubber, and these rubber is added in order to improve the reinforcement of adhesives, 
flexibility, and adhesion. Since the acrylic adhesives of these former have properties, such as an 
electrical property, thermal resistance, and solvent resistance, they are used for the flexible substrate 
application etc. Such rubber-epoxy resin adhesive had the modulus of elasticity as low as lOMPa extent 
in 100 degrees C, and its wirebonding nature 100 degrees C or more was bad. Although the adhesives 
containing acrylic resin, an epoxy resin, the poly isocyanate, and an inorganic filler are indicated by 
JP,60-243180,A and the adhesives containing the both-ends primary amine compound and the inorganic 
filler which have a urethane bond in acrylic resin, an epoxy resin, and a molecule were indicated by 
JP,61-138680,A, these rubber-epoxy resin adhesive had the modulus of elasticity as low as lOMPa 
extent in 100 degrees C, and its wirebonding nature 100 degrees C or more was bad. 
[0006] 

[Means for Solving the Problem] This invention has the moderate fluidity which was not able to be 
attained in conventional rubber-epoxy resin adhesive, is upwards excellent in circuit restoration nature 
or adhesion, raised the modulus of elasticity in an elevated temperature, and was aimed at offering the 
multilayer-interconnection plate using a metallic foil with adhesives, an adhesion sheet, and them 
excellent in wirebonding nature. As for this invention, the glass transition temperature at the time of (1) 
hardening (Tg) a liquefied epoxy resin 130 degrees C or more and its curing agent The 100 in all weight 
section, (2) Weight average molecular weight The 30,000 or more amount resin 20 of macromolecules - 
the 100 weight sections, (3) A coupling agent 0.1-10 weight sections, (4) The resin 100 volume section 
of (1) - (2) is received in the inorganic filler a hardening accelerator 0.1-5 weight sections, and whose 
(5) BET specific surface areas are 5-9m2/g. It is the metallic foil with adhesives which formed the 
adhesives whose elastic modulus at the time of hardening it is 15 - 100 volume ****** adhesives, and is 
100 or more MPas at 130 degrees C on the metallic foil, and was changed into the semi-hardening 
condition. Tg at the time of (1) hardening a liquefied epoxy resin 130 degrees C or more and its curing 
agent Moreover, the 100 in all weight section, (2) The amount resin 1 of macromolecules whose weight 
average molecular weight there are said epoxy resin and compatibility and is 30,000 or more - 40 weight 
sections, (3) The amount resin 20 of reactive polymers whose weight average molecular weight is 
100,000 or more - 70 weight sections, (4) A coupling agent 0.1-10 weight sections, (5) The resin 100 
volume section of (1) - (2) is received in the inorganic filler a hardening accelerator 0.1-5 weight 
sections, and whose (6) BET specific surface areas are 5-9m2/g. It is the metallic foil with adhesives 
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which formed the adhesives whose elastic modulus at the time of hardening it is 15 - 100 volume 
****** adhesives, and is 100 or more MPas at 130 degrees C on the metallic foil, and was changed into 
the semi-hardening condition. Moreover, it is the adhesion sheet which formed the above-mentioned 
adhesives on the sheet and was changed into the semi-hardening condition. And the adhesive coated 
surface of a metallic foil with adhesives is piled up with the circuit plate which performed circuit 
processing beforehand, and heating application of pressure is carried out, and after carrying out 
laminating unification, it is the multilayer-interconnection plate obtained by carrying out circuit 
processing. Furthermore a through hole is made in a metallic foil with adhesives, the adhesive coated 
surface is piled up with the circuit plate which performed circuit processing beforehand, the sheet which 
carries out plastic flow in a laminating process on the metallic foil of said metallic foil with adhesives is 
piled up, and heating application of pressure is carried out, and after carrying out laminating unification, 
it is the multilayer-interconnection plate obtained by carrying out circuit processing. 
[0007] 

[Embodiment of the Invention] Tg at the time of hardening of the liquefied epoxy resin used in this 
invention needs to be 130 degrees C or more. Less than 3,000 liquefied epoxy resin is preferably used 
for this for molecular weight less than 5,000 by two or more organic functions. When molecular weight 
uses 500 or less bisphenol A mold or a female mold liquefied epoxy resin especially, the fluidity at the 
time of a laminating can be improved and it is desirable. As for 500 or less bisphenol A mold or the 
female mold liquefied epoxy resin, molecular weight is marketed by the trade name of Epicoat 807, 
Epicoat 827, and Epicoat 828 from oil-ized shell epoxy incorporated company. Moreover, from Dow 
Chemical Japan, Inc., it is marketed by the trade name of D.E.R.330, D.E.R.331, and D.E.R.361. 
Furthermore, it is marketed by the trade name of YD 128 and YDF170 from Tohto Kasei Co., Ltd. 
Moreover, Br-ized epoxy resin, the fire-resistant epoxy resin of a non-halogen system, etc. may be used 
for the purpose of attaining flameproofing. There are some which are marketed by the trade name of 
ESB400 from Sumitomo Chemical Co., Ltd. as such a thing. 

[0008] A polyfunctional epoxy resin may be added to this invention for the purpose of a raise in Tg. As 
a polyfunctional epoxy resin, a phenol novolak mold epoxy resin, a cresol novolak mold epoxy resin, 
etc. can be illustrated. The phenol novolak mold epoxy resin is marketed by the trade name of EPPN- 
201 from Nippon Kayaku Co., Ltd. Moreover, from Sumitomo Chemical Co., Ltd., a cresol novolak 
mold epoxy resin is the trade name of ESCN-001 and ESCN-195, and is marketed by the trade name of 
Nippon Kayaku Co., Ltd. to EOCN1012, EOCN1025, and EOCN1027. 

[0009] Although it does not restrict, since especially the curing agent used for a liquefied epoxy resin is 
excellent in the electric corrosion-proof nature at the time of moisture absorption, it is desirable to use 
the phenol novolak resin which has a phenolic hydroxyl group in [ two or more ] 1 molecule, bisphenol 
A mold novolak resin, and cresol novolak resin. Such a curing agent is marketed from Dainippon Ink & 
Chemicals, Inc. by the trade name of the FENO light LF 2882, the FENO light LF 2822, FENO light 
TD-2090, FENO light TD-2149, the FENO light VH4150, and the FENO light VH4170. Tg at the time 
of hardening of a liquefied epoxy resin needs to be 130 degrees C or more, and this is because the 
wirebonding nature which the modulus of elasticity in 130 degrees C or more falls in the case of less 
than 130 degrees C, and is carried out to it above 130 degrees C worsens. 

[0010] The 30,000 or more amount resin of macromolecules requires that weight average molecular 
weight should be 30,000 or more, in order that the weight average molecular weight used by this 
invention may give the flexibility as a film or a sheet, and reinforcement to adhesives. A crack etc. will 
arise, it becomes easy for an insulating property to fall, if few, the flexibility of copper foil with 
adhesives or an adhesion sheet runs short, if many, the modulus of elasticity in an elevated temperature 
will fall, since wirebonding nature worsens, this amount used is made into the 20-100 weight section, 
and let it still more preferably be 30 - 70 weight section. There are an epoxy resin and compatibility and 
the functional-group content rubber with large phenoxy resin, amount epoxy resin of macromolecules, 
and polarity as amount resin of macromolecules whose weight average molecular weight is 30,000 or 
more etc. is mentioned. The rubber with which polar large functional-group content rubber added the 
functional group with a large polarity like a carboxyl group to acrylonitrile-butadiene rubber or acrylic 
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rubber is mentioned. 

[001 1] Phenoxy resin is marketed by the trade name of FENOTOTO YP-40, FENOTOTO YP-50, and 
FENOTOTO YP-60 from Tohto Kasei Co., Ltd. From Japan Synthetic Rubber, carboxyl group content 
acrylonitrile-butadiene rubber is the trade name of PNR-1, and is marketed by the trade name of Nippon 
Zeon Co., Ltd. to NIPORU 1072. Since the flexibility of the phase (henceforth an epoxy resin phase) 
which uses an epoxy resin as a principal component runs short if few, a crack etc. arises, and it becomes 
easy for an insulating property to fall, and Tg of an epoxy resin phase will fall if many, the amount of 
the amount resin of macromolecules used whose molecular weight it is the above-mentioned epoxy resin 
and compatibility, and is 30,000 or more is made into 1 - 40 weight section, and let it still more 
preferably be 10-40 weight section. 

[0012] Although weight average molecular weight can use NBR, acrylic rubber, etc. as amount resin of 
reactive polymers which is 100,000 or more, it is desirable that insulation uses good reactant acrylic 
rubber at the time of an elevated temperature and moisture absorption. There is epoxy group content 
acrylic rubber as such rubber. Since its reinforcement of adhesives is small when there are few additions 
of the amount resin of reactive polymers whose weight average molecular weight is 100,000 or more, 
tuck nature becomes it is large and unsuitable, an epoxy resin phase decreases as a result of the 
component phase's increasing, if many, lowering of the wirebonding nature in an elevatedtemperature, 
heat-resistant lowering, and damp-proof lowering take place and it is unsuitable, it considers as the 
range of 20 - 70 weight section. 

[0013] As a hardening accelerator, it is desirable to use various imidazole derivatives. It is required to 
use the high thing of especially latency. As a high imidazole of such latency, 2-methylimidazole, 2- 
ethyl-4-methylimidazole, l-cyanoethyl-2-phenylimidazole, 1-cyano ethyl-2-phenyl imidazolium 
trimellitate, etc. are mentioned. 

[0014] Imidazole derivatives are marketed from Shikoku Chemicals Corp. by the trade name of 2E4MZ, 
2 PZ-CN, and 2 PZ-CNS. When there is little this amount used, it becomes late hardening laminating 
time amount for a long time, and it is inferior to effectiveness, and if many, since the working life of 
adhesives becomes short and workability falls, let it be the range of 0.1 - 5 weight section. 
[0015] The coupling agent used by this invention is used in order to receive interface association 
between dissimilar materials. Especially as a coupling agent, a silane coupling agent is desirable. As 
such a silane coupling agent, gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-ureido propyl triethoxysilane, N- 
beta-aminoethyl-gamma-aminopropyl trimethoxysilane, etc. are mentioned. 

[0016] For the above mentioned silane coupling agent, gamma-glycidoxypropyltrimetoxy silane is NUC. 
A- 187 and gamma-mercapto propyltrimethoxysilane are NUC. A- 189 and gamma-aminopropyl 
triethoxysilane are NUC. A-l 100 and gamma-ureido propyl triethoxysilane are NUC. A-l 160 and N- 
beta-aminoethyl-gamma-aminopropyl trimethoxysilane are NUC. It is the trade name of A-l 120, and 
each is marketed from Nippon Unicar, Inc. 

[0017] If many [ too ], thermal resistance will fall, or the amount of the coupling agent used is made into 
0.1-10 weight section from the point of that cost becomes high or effectiveness, and is made it is more 
desirable and fewer than 5 weight sections. 

[0018] As for the inorganic filler used by this invention, it is needed that a BET specific surface area is 
5-9m2/g. This has little effectiveness of the improvement in a modulus of elasticity of adhesives by a 
BET specific surface area being under 5m2/g, and wirebonding nature becomes low and is unsuitable. 
Moreover, if a BET specific surface area exceeds 9m2/g, the effectiveness of the improvement in a 
modulus of elasticity of adhesives is large, and although it is good, since the flow nature of semi- 
hardening adhesives falls remarkably, it is unsuitable [ wirebonding nature ]. If few, the reinforcement 
effectiveness of a modulus of elasticity will not be acquired, but since problems, such as flexible 
lowering of adhesives, adhesive lowering, and lowering of the withstand voltage by void survival, will 
occur if many, the 15-100 volume section activity of the amount of this inorganic filler used is carried 
out to the resin 100 volume section of above-mentioned (1) - (2). Here, a BET specific surface area is 
the value which nitrogen was made to stick to an inorganic filler and measured the surface area by the 
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Brunauer Emmet Taylor (Brunauer-Emmett-Teller) type, and can be measured with the BET equipment 
marketed. As such an inorganic filler, a grinding mold alumina, an aluminum hydroxide, a magnesium 
hydroxide, a calcium carbonate, a magnesium carbonate, a calcium silicate, a magnesium silicate, a 
calcium oxide, a magnesium oxide, alumimium nitride powder, boron nitride powder, a crystalline 
silica, an amorphous silica, etc. are mentioned. Furthermore, that fire-resistant improvement and 
adjustment of melt viscosity can be performed on the thermal conduction disposition of adhesives as 
accompanying effectiveness by using an inorganic filler, thixotropy's being given, and surface hardness 
may be able to be improved. 

[0019] Among these inorganic fillers, its heat dissipation nature is good, and since alumina powder is 
good also in thermal resistance and insulation, it is suitable. Moreover, since there are few ionicity 
impurities, a crystalline silica or an amorphous silica has the high insulation at the time of PCT (pressure 
cooker test) processing, and since there is little corrosion of copper foil and aluminum wire, it is 
suitable. In order to give fire retardancy, the activity of an aluminum hydroxide and a magnesium 
hydroxide is desirable. 

[0020] In order to adsorb an ionicity impurity and to improve the insulating dependability at the time of 
moisture absorption, an inorganic ion adsorbent may be used for the adhesives of this invention. Since 
much amount of this inorganic ion adsorbent used will cause heat-resistant lowering, lifting of cost, etc. 
if there is, there is than 10 weight sections, and it is made it is more desirable and fewer than 5 weight 
sections. [ less ] That to which that to which it is the trade name of IXE-100 which uses a zirconium 
system compound as a component, and it uses an antimony bismuth system compound as a component 
is the trade name of IXE-600, and uses a magnesium aluminum system compound as a component from 
Toagosei chemical-industry incorporated company as an inorganic ion adsorbent is the trade name of 
IXE-700, and is marketed. Moreover, the hydrotalcite is marketed by the trade name of DHT-4A from 
consonance chemical-industry incorporated company. 

[0021] In addition, in order to prevent copper ionizing and beginning to melt as occasion demands, the 
compound, for example, triazine thiol compounds, known as copper inhibitor and a bisphenol system 
reducing agent may be used. As a bisphenol system reducing agent, - methylenebis - (the [ 4-methyl-6-] 
3-butylphenol), and 2 and 2 '4, 4'-thio-screw - (the [ 3-methyl-6-] 3-butylphenol) is mentioned. The 
copper inhibitor which.uses triazine thiol compounds as a component is marketed by the trade name of 
JISUNETTO DB from Sankyoseiyakukogyo Corp. Moreover, the copper inhibitor which uses a 
bisphenol system reducing agent as a component is marketed by the trade name of reed NOx BB from 
Yoshitomi Pharmaceutical Industries, Ltd. 

[0022] It dissolves and distributes, each component is used as a varnish at a solvent, the adhesives of 
this invention apply and heat it on a metallic foil or C, and a solvent is removed and used for them. As a 
sheet, a Teflon film, the polyethylene terephthalate film which carried out mold release processing, a 
polyethylene terephthalate film, a polyethylene RENFI film, a polypropylene film, a polyimide film, etc. 
are used. And at the time of an activity, you may use it, making it exfoliate from a sheet. As such a 
sheet, polyethylene terephthalate films, such as polyimide films, such as Kapton (Toray Industries, the 
E. I. du Pont de Nemours& Co. make, trade name) and APIKARU (the Kaneka Corp. make, trade 
name), lumiler (Toray Industries, the E. I. du Pont de Nemours& Co. make, trade name), and PUREX 
(the Teijin, Ltd. make, trade name), etc. can be used, for example. Moreover, it is also possible as a 
metallic foil to use it as a metallic foil with adhesives by applying adhesives on copper foil or 
aluminium foil. As for these metallic foils, it is desirable to perform roughening processing of mat side 
processing etc. In addition, since the layer insulation nature of a inner layer circuit and an outer layer 
circuit will fall if thin, the depression at the time of wirebonding will become large and wirebonding 
nature will fall if thick, as for the thickness of these adhesives, it is desirable to consider as the range of 
30 micrometers - 200 micrometers. 

[0023] As for the solvent of varnish-izing, it is desirable to use the methyl ethyl ketone of a low-boiling 
point, an acetone, methyl isobutyl ketone, 2-ethoxyethanol, toluene, butyl Cellosolve, a methanol, 
ethanol, 2-methoxyethanol, etc. comparatively. 

[0024] By this invention, when Tg uses a liquefied epoxy resin 130 degrees C or more and the amount 
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resin of macromolecules, and the adhesives containing an inorganic filler with a large BET specific 
surface area, wirebonding nature becomes possible at the temperature of at least 130 degrees C or more. 
As this reason, in case a flexible component and a liquefied epoxy resin component carry out phase 
separation at the time of hardening, since an epoxy resin phase and the complicated sea island structure 
to which the rubber layer became intricate mutually are formed, it is possible that the frame of an epoxy 
resin layer with a large elastic modulus was made, and global deformation was pressed down. When a 
filler is furthermore mixed for a flexible component, it is thought that rate-ization of high elasticity of a 
minute part which carried out phase separation was attained, and improvement in wirebonding nature 
was able to be aimed at. The adhesives of this invention differ from what only mixed the filler in the 
conventional adhesives fundamentally at the point which Tg gave the reinforcement effectiveness with a 
global liquefied epoxy resin 130 degrees C or more, and gave the reinforcement effectiveness of a 
minute part to the inorganic filler, moreover — as the effectiveness which accompanies this invention ~ 
the mixing ratio of a liquefied epoxy resin — since the rate was comparatively large, moisture resistance 
and heat-resistant improvement were achieved, and the problem which was a fault in respect of handling 
nature, such as lowering of the film reinforcement of an adhesion sheet, lowering of flexibility nature, 
and buildup of tuck nature, was solved by the following. 

1) Damp-proof improvement can be aimed at by having used the epoxy resin as the principal 
component. 

2) By using the amount resin of macromolecules with large molecular weight, even when there are few 
additions, the film reinforcement of an adhesion sheet and flexibility are secured. 

3) It is an epoxy resin and compatibility and tuck nature is reduced because weight average molecular 
weight adds the 30,000 or more amount resin of macromolecules. 

4) By using the reactant amount resin of macromolecules, the property of withstand voltage and electric 
corrosion-proof nature is given. 

5) By mixing an inorganic filler, reduction of tuck nature and improvement in crack-proof nature can be 
aimed at. 

Furthermore, about a fluidity when there are many amounts of epoxy resins, and circuit restoration 
nature, the problem was solved by the following approaches. When the amount resin of reactive 
polymers is blended, in order that the functional group contained in it may react selectively and may 
construct a bridge and gel by this invention, the fluidity is small when many epoxy resins etc. are 
included. Moreover, since an unreacted component oozes out from the inside of gel when a pressure is 
applied, since many unreacted epoxy resins remain, even when it gels, there are little adhesive lowering 
and lowering of circuit restoration nature. Furthermore, since adhesives can carry out [ film ]-izing of 
the unreacted components, such as an epoxy resin, in the condition of having contained mostly, there is 
an advantage that the life (effective duration of service) of an adhesion sheet becomes long. Moreover, 
in order that melt viscosity may become large and may discover thixotropy by adding an inorganic filler, 
it is possible to enlarge the above-mentioned effectiveness further. In addition to the above-mentioned 
effectiveness, in the fire-resistant grant to adhesives, and adhesion temperature, proper viscosity can be 
given or properties, such as improvement in surface hardness, can be given on the heat dissipation 
disposition of adhesives. 

[0025] It considers as the metallic foil with adhesives which prepared the adhesives layer in the metallic 
foil and was changed into the semi-hardening condition, the adhesive coated surface is piled up with the 
circuit plate which performed circuit processing beforehand, and heating application of pressure is 
carried out, and a multilayer-interconnection plate carries out circuit processing, and let it be a 
multilayer-interconnection plate, after carrying out laminating unification. This circuit processing is 
making the through hole used as the through hole by a drill etc., performing catalyst grant for smear 
processing and nonelectrolytic plating, nonelectrolytic plating, etc., or forming etching resist, removing 
an unnecessary metal and forming a circuit etc. moreover, the inner layer circuit plate which considered 
as the metallic foil with adhesives which prepared the adhesives layer in the metallic foil and was 
changed into the semi-hardening condition, and made the through hole for forming an interstitial BAIA 
hole (IVH) in the part of arbitration, and formed a inner layer circuit beforehand - copper foil with 
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adhesives - a inner layer circuit — a conductor carries out the alignment of the aforementioned through 
hole to the part of the arbitration linked to an outer-layer circuit, puts it on it, piles up the sheet which 
carries out plastic flow on it, and carries out laminating unification. Then, the sheet which carries out 
plastic flow is torn off, in order to plan electrical installation of IVH and a through hole, after 
performing smear processing, catalyst grant, and non-electrolytic copper plating and making a metal 
layer form in a substrate front face after making the through hole used as a through hole in the part of 
the arbitration of this substrate, etching clearance of the metal layer which formed etching resist and was 
exposed from etching resist is carried out, and an outer layer circuit is formed and it considers as a 
multilayer-interconnection plate. The sheet which carries out plastic flow has softening temperature or 
the melting point lower than adhesives, and when carrying out laminating unification, it prevents that 
carry out plastic flow, fill the inside of a hole, and adhesives flow, so that the inside of the hole used as 
IVH may not be buried with adhesives in the case of laminating unification. The sheet which carries out 
plastic flow has softening temperature or the melting point lower than adhesives, for example, 
thermoplastics sheets, such as polyethylene and polypropylene, are mentioned. 
[0026] 
[Example] 
(Example 1) 

(1) as the production liquefied epoxy resin of a varnish - the bisphenol A mold epoxy resin (weight-per- 
epoxy-equivalent 200 and Epicoat 828 by oil-ized shell epoxy incorporated company were used) 30 
section (the weight section --) the following - being the same — a cresol novolak mold epoxy resin 
(ESCN001 by Sumitomo Chemical Co., Ltd. was used) — the 10 sections As a curing agent, the 
bisphenol A mold novolak resin (FENO light LF 2882 by Dainippon Ink & Chemicals, Inc. was used) 
25 section, weight average molecular weight — as the 30,000 or more amount resin of macromolecules — 
phenoxy resin (weight average molecular weight 50,000 --) The ten sections which used FENOTOTO 
YP-50 by Tohto Kasei Co., Ltd., as the amount resin of reactive polymers whose weight average 
molecular weight is 100,000 or more - epoxy group content acrylic rubber (weight average molecular 
weight 1 million — ) The 30 sections which used HTR-860P-3 by imperial chemistry industrial 
incorporated company, The hardening-accelerator (2 PZ-CN by Shikoku Chemicals Corp. was used) 0.5 
section, To the constituent which consists of the gamma-glycidoxypropyltrimetoxysilane (NUC A- 187 
by Nippon Unicar, Inc. were used) 0.5 section as a coupling agent The methyl ethyl ketone was added 
and the alumina filler (AL-160-SG-1 by Showa Denko K.K., BET specific surface area:7m2/g) 150 
section was added as an inorganic filler whose BET specific surface area is 5-9m2/g further. This was 
mixed with the bead mill, the methyl ethyl ketone was added further, the vacuum deairing of the 
viscosity was adjusted and carried out, and the adhesives varnish was produced. 
[0027] (Example 2) as a liquefied epoxy resin - the bisphenol A mold epoxy resin (weight-per-epoxy- 
equivalent 200 and Epicoat 828 by oil-ized shell epoxy incorporated company were used) 30 section 
(the weight section --) In the cresol novolak mold epoxy resin (ESCN001 by Sumitomo Chemical Co., 
Ltd. was used) 10 same section, as a curing agent below The bisphenol A mold novolak resin (ply 
OFEN LF 2882 by Dainippon Ink & Chemicals, Inc. was used) 25 section, as the amount resin of 
macromolecules whose weight average molecular weight is 30,000 or more — the amount epoxy resin of 
macromolecules (weight average molecular weight 100,000 — ) To the 40 sections, the hardening- 
accelerator (2 PZ-CN) 0.5 section, and the constituent that consists of gamma- 
glycidoxypropyltrimetoxysilane (NUC A- 187 by Nippon Unicar, Inc. were used) as a coupling agent 
The methyl ethyl ketone was added and the alumina filler (AL-160-SG-1 by Showa Denko K.K., BET 
specific surface area:7m2/g) 150 section was added as an inorganic filler whose BET specific surface 
area is 5-9m2/g further. This was mixed with the bead mill, the methyl ethyl ketone was added further, 
the vacuum deairing of the viscosity was adjusted and carried out, and the adhesives varnish was 
produced. 

[0028] (Example 1 of a comparison) The adhesives varnish was produced by the same approach as an 
example 1 except having made the alumina filler (AL-160-SG-1 by Showa Denko K.K.) 150 section 
into the alumina filler (AS-50 by Showa Denko K.K., BET specific surface area:2m2/g) 150 section. 
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[0029] (Example 2 of a comparison) Changed the epoxy group content acrylic rubber (molecular weight 
1 million and HTR-860P-3 by imperial chemistry industrial incorporated company were used) 30 
section of an example 1 into the 90 sections, and the alumina filler (AL-160-SG-1 by Showa Denko 
K.K.) 150 section was changed into the 200 sections, and also the adhesives varnish was produced by 
the same approach as an example 1. The adhesion sheet with a thickness of 80 micrometers which 
applied the adhesives varnish obtained in examples 1 and 2 and the examples 1 and 2 of a comparison 
on the polyethylene terephthalate sheet with a thickness of 70 micrometers which carried out mold 
release processing, carried out stoving for 15 minutes at 1 10 degrees C, and changed it into the semi- 
hardening condition of B stage condition was obtained. The adhesives layer was removed and it inserted 
between the smooth with a thickness of 35 micrometers side sides of copper foil of two sheets, and 2 
MPa, for 60 minutes, carry out heating application of pressure, it was made to harden, etching clearance 
of the copper foil was carried out after that, and 170 degrees C of hardening adhesion sheets were 
obtained from the adhesion sheet. The modulus of elasticity in 130 degrees C of this hardening adhesion 
sheet was measured using DMA (the dynamic apparatus-for-thermomechanical-analysis and Du Pont 
make, the 982 mold DMA), and that result was shown in a table 1 . 
[0030] 
[A table 1] 

WIS***- b<Dft&& 





i&Wffl 1 


mm® 2 




mm 2 


13 0^ (MPa) 


2 0 0 


3 0 0 


50 


1 0 



[0031] (Production of a multilayer-interconnection plate) As blade coater was used and applied, 
respectively, it dried for 10 minutes at 120 degrees C and the adhesives varnish of examples 1 and 2 and 
the examples 1 and 2 of a comparison was shown in the roughening side of electrolytic copper foil 
(metallic foil 1) with a thickness of 1 8 micrometers at drawing 1 (a), insulating-layer thickness obtained 
tiie metallic foil 3 with adhesives in the semi-hardening condition that softening temperature is 75 
degrees C, by 50 micrometers, respectively. As shown in drawing 1 (b), using this respectively, the 
diameter of 0.3mm and the 1.00mm through hole 4 were made in this metallic foil 3 with adhesives. it is 
shown in drawing 1 (c) - as -- beforehand - a inner layer circuit - a conductor 5 1 -- forming ~ the front 
face ~ melanism - the processed glass-epoxy double-sided inner layer circuit plate 5 with a thickness of 
0.8mm up and down said copper foil 3 with adhesives - a inner layer circuit - in the part which a 
conductor 5 1 connects with an outer layer circuit The becoming sheet 6 which carries out plastic flow is 
piled up. the aforementioned through hole 4 - alignment - carrying out - piling up further ~ the - up 
and down - a 90-micrometer polyolefine system polymer - since ~ These were inserted with the end 
plate 8 made from stainless steel, and whenever [ pressure 2MPa and stoving temperature ], for [ 170 
degrees-C, and part / for // and programming-rate elevated-temperature holding-time / of 10 degrees C ] 
60 minutes, the condition for cooling rate/of -10 degrees C, as a press laminating was performed and it 
was shown in drawing 1 (d), laminating unification was carried out under reduced pressure of lOtorr. 
Then, as shown in drawing 1 (e), after tearing off the sheet 6 which carries out plastic flow, making a 
through hole (through hole) 9, performing non-electrolytic copper plating and electrolytic copper plating 
and forming a copper layer with a thickness of 1 5 micrometers in the whole, as etching resist was 
formed, etching clearance was carried out and the copper exposed from etching resist was shown in 
drawin g 1 (f), the outer layer circuit was formed and it considered as the multilayer printed wiring 
board. Furthermore, nickel plating with a thickness of 5 micrometers was performed in the wirebonding 
pad section, and non-electrolyzed gilding with a thickness of 0.2 micrometers was further performed on 
it. Thus, the engine performance was evaluated for the produced multilayer printed wiring board and the 
ingredient used for it as follows, and the result was shown in a table 3. 
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[0032] Surface roughness: Using the contact process surface roughness meter, "size" and when a surface 
level difference exceeded the thickness of a inner layer circuit, and not exceeding, it evaluated as 
"smallness." 

Wirebonding nature assessment: Wirebonding was performed made in Shinkawa, Inc. and using 
ultrasonic heat heating nail heading method wirebonding opportunity UTC-230B1 on the conditions 
shown in a table 2 using a golden wire (phi30micrometer). After performing wirebonding, the pull 
reinforcement of the wire of a sample was measured, 8g or more of a certain things was made good, and 
that less than 8g or whose wirebonding was not completed was evaluated as a defect. 
Flexibility: When copper foil with adhesives was twisted and twisted around a cylinder with a diameter 
of 50mm at 25 degrees C, the existence of crack initiation estimated. 

Workability: Punch performed hole dawn to copper foil with adhesives, and what makes a defect what 
generating or resin waste of a crack etc. generated around the punch hole, and does not have them was 
evaluated as good. 
[0033] 
[A table 2] 
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[A table 3] 
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[0035] The multilayer-interconnection plate of examples 1 and 2 is excellent in 130-degree C 
wirebonding nature, and also excellent in flexibility and circuit restoration nature. Moreover, since the 
small ball-shaped filler of a BET specific surface area was being used for the example 1 of a 
comparison, its modulus of elasticity in 130 degrees C was low, and it was poor. [ of 130-degree C 
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wirebonding nature ] Moreover, since the example 2 of a comparison had many amounts of epoxy group 
content acrylic rubbers specified by this invention, its modulus of elasticity in 130 degrees C was low, 
and it was poor. [ of wirebonding nature ] 
[0036] 

[Effect of the Invention] As mentioned above, as explained, the multilayer-interconnection plate using 
the copper foil with adhesives of this invention and an adhesion sheet is excellent in wirebonding nature, 
and also excellent in flexibility and circuit restoration nature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The glass transition temperature at the time of hardening (Tg) a liquefied epoxy resin 130 
degrees C or more and its curing agent (1) The 100 in all weight section, (2) Weight average molecular 
weight The 30,000 or more amount resin 20 of macromolecules - the 100 weight sections, (3) A 
coupling agent 0.1-10 weight sections, (4) The resin 100 volume section of (1) - (2) is received in the 
inorganic filler a hardening accelerator 0.1-10 weight sections, and whose (5) BET specific surface 
areas are 5-9m2/g. The metallic foil with adhesives which formed the adhesives whose elastic modulus 
at the time of hardening it is 15 - 100 volume ****** adhesives, and is 100 or more MPas at 130 
degrees C on the metallic foil, and was changed into the semi-hardening condition. 
[Claim 2] Tg at the time of hardening a liquefied epoxy resin 130 degrees C or more and its curing agent 
(1) The 100 in all weight section, (2) The amount resin 1 of macromolecules whose weight average 
molecular weight there are said epoxy resin and compatibility and is 30,000 or more - 40 weight 
sections, (3) The amount resin 20 of reactive polymers whose weight average molecular weight is 
100,000 or more - 70 weight sections, (4) A coupling agent 0.1-10 weight sections, (5) The resin 100 
volume section of (1) - (2) is received in the inorganic filler a hardening accelerator 0.1- 5 weight 
sections, and whose (6) BET specific surface areas are 5-9m2/g. The metallic foil with adhesives which 
formed the adhesives whose elastic modulus at the time of hardening it is 15 - 100 volume ****** 
adhesives, and is 100 or more MPas at 130 degrees C on the metallic foil, and was changed into the 
semi-hardening condition. 

[Claim 3] The adhesion sheet which formed adhesives according to claim 1 or 2 on the sheet, and was 
changed into the semi-hardening condition. 

[Claim 4] The multilayer-interconnection plate which piles up the adhesive coated surface of a metallic 
foil with adhesives according to claim 1 or 2 with the circuit plate which performed circuit processing 
beforehand, carries out heating application of pressure, and is obtained by carrying out circuit processing 
after carrying out laminating unification. 

[Claim 5] The multilayer-interconnection plate which makes a through hole in a metallic foil with 
adhesives according to claim 1 or 2, piles up the adhesive coated surface with the circuit plate which 
performed circuit processing beforehand, piles up the sheet which carries out plastic flow in a laminating 
process on the metallic foil of said metallic foil with adhesives, carries out heating application of 
pressure, and is obtained by carrying out circuit processing after carrying out laminating unification. 



[Translation done.] 
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j!tft;l^*>*\ Z<?>%£. 7^A<oSSjg#ffiTLT 
[0 0 0 5] 66*. *IB»*V*H»S'-hfcl,Ttt 

A-xx^wmmmmi i o ox:xv®&mv i o 

M P a ggfc ffi< . 10 orjjitc*)? 4 -Vtf y-f -f y 
TWMV^-C&oJt. 0-24 3 180-^ 

dMBfcii. 7?!JA*HUL x;JMfyg|I|g. tf'.MVS' 
7*- h&tf*f»7 4 5-**ti«»H*W*3*i."«i 
•} . * JfB§ffi6 1-13 8 6 8 0#&«fc«. T 7 U 20 

£f«S*48S& 1 »7 5 y<ffc#l!»&tfSS«7 -f 7-Sr£-tf8 
«W*WRS*i.TV^4«. ■Ifl.^rfA-xtfdrv'glllg 
^««ffjtil 0 0r-C^tt**«l OMPalSfcffi 

< . l o ox$\kx<r>v4 J ?if.v : T4 vymm.^\><r> 
Xb-ot:. 
[0006] 

a»tt*wu ni»^tt^^ttfc:g<i-rv^±t© 30 

8*y-hXtmi££J?i^fc£ 

( i ) wm<r>m^w^u& (Tg ) # 1 3 ot;ja± 
cojffi^x^^igatf-eiDSfl^jJ^-a-T i o oa 

2o~ioos*aL (3) tvyvyvmo. 1-1 
oass. (4) «ftffiJDWo. i~5««a5atx 

(5) BETifc^iii«AJ5~9m2/gi7)#!Ea7-<7- 
£ ( 1 ) - (2) <0gim 0 OttfSSKCttl/C 1 5-1 40 

o o *«atetri£tsKr* ^xij>^m&f<m i mtf i 

3 0TTC1 0 OMP a«±T&£«*&l£:£S?S±eg 

( i ) ®fl^<oT g #i 3 oxmattiitx4**s'aw 
a^^flsw^^Tiooafiaj. (2)b5sx 

±-CS>S^Fft|ai!§l~4 0Mfia5. (3)«fi¥*J 

^h~i#i o nm^xbt^mm^mm 2 0-7 
oaa&. (4)^«/ruy^o. l-ioaaat. 
(5)wtmmo. i~5aaasa^ (6) BETit 50 
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«BSW*«5~9mVg<7)iiDa7 4 7-Sr ( 1 ) ~ 

( 2 ) <mmi o o«c«a5fc»LT 1 5~i o otm& 
$tsmm\v&w^m&f<m&m i i 3 oxrei 0 
omp a&LkX'b&mm*imm±izm*m{vm 
izit:imm%&mmb&. ubs***^ 

±£fflmmxwmmthi'-him.tk. »JmEL 

[0007] 

[%ajcoHS8^®] *l6HJtcfcv^Tffiffl$iiS?8PRx 
itiWi. ZBttOJiT. 4H~fc&*5, 00 0 

*st l<«3 . 00 oimomvixx^mmtf 
m&tiz. mz. ^ft*«5ooOTcob'x7xy- 

%smzfo±.t&ztvx'%xmi\.K #?*#5o 

0 JilT^b'X7 x y-^A^£ Jtl±FS?£Kx;j«r^8l 
8g»i. Wt^x/lx^M^^^*,. xt?a-h8 
07. XbT3-h827. xh°r7-h8 2 8cOffi^T 

HL D. E. R. 330. D. E. R. 331. D. 
E. R. 3 61<Dftg,2,X'ftmtlX^&. $£>fc. m 
^«Sfc*^a*^. YD 1 2 8 . YD F 1 7 OOiSift 

^Xmtt^^tt^^ E S B 4 0 0 OiS^TmiE$a 

[0008] *HWBtcti. IT gft2: @ Wfc^W^x*' 
^^Bg^jDxTt«J:V\ zwizxtf^mmt VX 
(i. 7xy-;l/y^5-/^Mx^>'©|i^>^WV'-^ 
y#7<y^Sx,-K^yffl|g^^«^T&S. 7i/-/P 
y ^5 ^Sx^^^sangli. B^lS^l^^tt*^ . 
EPPN-2 0 1«0ffiBAT'm]K?nT^I.. ^ 

py-^y^^ y^sx^y^i. tts^x^tt 

^tt*»^>. ESCN-001. ESCN-195^»ffi 
^"C. tti. B*fl^«l^^tt*^. EOCN101 
2. EOCN1025, EOCN 1 02 7<0ffif(ATrU 

[0009] ?s«x,-Kdf vgmgfc^ffl-rsg^ii. ^ 

-fc*^, 7 x /— ;Ht*J&££ 1 ^P^tc 2<BtLh^ 
•TS 7 x 7-;l/7.1f 5 -/ ^^B§. t*X7 x 7 -;I^AS7 
#5 -/ 7Slig. 7 WV-rt-7 7 y 7©B§^ fflV^iO*« 
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8s!e£aa>£. 7x754 FLF288 2, 7x/7-( 
M.F2822, 71/7^ hTD-2090, 7x7 
7-fhTD-2149, 7x754 hVH4 1 50, 7 
x754 bVH4 1 7 O^ffiftf&TrUat^iXTV^. $ 
«x^^|g«Sfl^OTg{il 3 0lCJJUi-C&-S^ 

s* 5 * o , zmi 1 3 oic*sico^t«. 1 3 ox:ia 

±^3l1i$#ffiTLT Li v\ 1 3 omt-Cfrfcit 
sy^tfyr-f y^tt^< 

[ooio] *mtvm^z>nM.¥$d#?&W37jw± 10 

SE<&&fctf>2 0~10 0ftiS5i:$;h., $£>fc#£L 
<«3 0~7 0a*g|5t$<t6. x^v-gjjliffljgtt 

mt lti±, 7x 7*>-igiig, 20 

£ figg-Srftllil Lfcrf A#W htlh . 
[00 1 1 J 7x 7*M3tflS<i, m«Wb*8^£tt*> 

£>, 7x7h-hYP-40, 7x7>--h-YP-5 
0. 7x7h-hYP-6 0«Dffif n £TUJ]R£hTV> 
6 . #;P#3f i/tum-HT 7 V v- h V vxy 
:fA(±, B*£j£:fA;&^, PNR-l«7)i&&£T, £ 

fc, B*-b'3fy»^a*^. 1 0 7 2coisa 30 

mrnmt^o ) ^rsittaqrau 77y7^#£t«s 

g#ffiT-t&*:«>, i~4oaaaJi:$^ ^eua 
l<« 1 o~4 owmt stis. 

[0012] tt»WH~t# 1 OTJfiLhTfciRiett 
/l^Atf&S. aS^U^H^ltfl 0^J3l±Tfe£RJ6 

ofiT^e^&^wRiis-cfcsoT. 2 o~7 oma 
[0013] wtmmt lti*, mm 5 ^v-;hs 50 
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- 4 -7^-;M 5 yy—tK 1 - >-77Xf-/P- 2-7 

x-/M 5 1 - yryxf^- 2 - 7 x-/p 

4 5 yyj yA hV * 0 r- . 
[ 0 0 1 4 ] 4 5 rV-JWBUL 

2E4MZ, 2PZ-CN, 2PZ-CNS<7)iS 

s&xifimtix^z. zcomwa. >j?%^k. m. 
t^Kmmstt^Kwwmizgr). *»t* mm 
mwmmKWimwH&T^&nT. 0. i~ 

[0015] *mfc@mth*> ?7\) yrmn. m 

hTutfrhVXh^i'i'yy. r-T$77 , Qtr^h 
Uxh^ixv^y. r-^W Hroe^M>xh4rv 
y7X N-y9-T5 7x^-r-T577otT;Ph 

[ooi6]mty7^77'jy^piii r-y 

Ui'K^i'Tutf/^'J^h^i'i^ytfNUC A- 
187, r-^;l'^rh7'otf;l/h'J^h4fi/>-5y* { 
NUC A- 189, r-T57Tot^h'JXh^^ 
y^y^NUC A-l 100, r-^W Krotr/p 
h'Jxb^yy^^NUC A-1160,N-/9- 
TS7xf-^-r-T$77'ne^M»^h^^7y 
fr'NUC A- 1 1 2 O^ffip^T, V^t, B*J.- 
*>-m.£;#i>>t>iffiLZtlX^& . 

[0017]^ 77 y yymmmm.\t. ^-rrs tw 

^, 0. i~ioassi5t^, io»4t«i5afi 

[0018] ^mx-m^-hmmy * bet 
uzmmv 5-9 m« /g-ci>i. t tfizmt $ns . 

^fltt, BETit»S#5mVg*SSTJ>6fc, « 
tt^^^rO'Rii-efcl.. 4*:BETitflifi«#9m 

2 /g & t , wm\<m i m^±.<nmAtx% 

co7o-tt*^L<fiT-r&^«>>RasT'j>s. ^cois 
«7 ^ 7-<offiffl*tj, pK^twrnfrnmrnm 

■c, ±m ( 1 ) ~ ( 2 > o8«ii 0 o««sfc:*tLT 1 

5~10 0f*a^ffiffl$n*. ZZX\ BETJt^fflS 
Ji, -fArf*JT— X.* yh ■ T—V— (Brunauer-Em 
ett-Teller) Sfci 0 , *S«7 ^ 5-tC^S^lS*$€ 
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THgfcJ:9S!5rc£S. Z<D£o&m7< y-tl 
fllV;/*^^ SMITHS ->>Att*. 

ic. mm? < 7-&&mt& z t tzx tawmt lx 

ftl&Zk. +?VhvKv?&£tt i §-TZZ>Zt. m 

wm£fo±.TZ&zkm#s>&. io 
[0019] ztit><7>*m7 <7-coo*>^ r^s-m 
Bd*tt* { S<. ^fttt. «^tttfcv>-ct,s#-c 

^'J^ti. 'f^yttlW^^t. pct <ri/ 

IS. T)V S ^TtfJTC* & . 8£S*tt£ 

[0020] *&BH<7>8«flfc:«. >( jJ->tt^«!|*i$-iS 
*tT. ft®^«iifiJgtt£J:<t-£*:#>tc. 20 

^v.fc»i?fett^aT^3xh<o±##$-s< 
Si>£>#n xe - i o ooffip^T. ryf-^yfxv 

X^fk^Sr^fc-rs t><0# I XE - 6 0 OtDjS&g 

<WI XE-7 0 0cOffiiRhfeT. *ffi$itTV>S. * 

fc. >vf Fu?/HM Ml, K^^OBfcfc&tt*- 30 

DHT-4A^„°rfST'Hiffi$ilTV^. 
[0021] COAL ^tciO. HHMsf^fcLTii 

v&-?<om±-tteib. mm&Mt Lxtnbtihfa 

&mt\f. MJT5>y**-JHfc61lL b*X7x/- 
/H^aTefJ^ftffltTtJ:^. t'X7x7-/My§70W 
i:LT«. 2, 2" -^fl/y-t'X- (4-^^- 
6-5B3-7f-^i7-;P) v 4. 4* -*-:*-t*.X 
- ( 3 -*+fU- 6 -8S3 -^7i &mf 

[0022] xmwmmte. &fs.fttmmmm ■ 

a>7-f;PA. «MipiL^.-Kyx-7 t w>'7 1 V7^P- 
h7^;i/A s ^'Jx^pyxW7^i'-h7^;l/A. ^ 
•jifi/y^o^^ ^»j7Tatfpy7-f7PA v # 
!M 5 K7 4 . -f-LT. fcBJBSfc: 50 
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stem . re^;p 

wh7^l/AI?$r^ffl-rsc:t*J-c#l». 

*)VA J ?XVir4v7 l &tftiif'$-hoyX'^ 3 0jum~2 
0 0jum<D®fflfc-$"£«0* { ifa LV\ 

[0023] v-xwrmmt. immm&n. 

7. **7->k X^7-;K 2-^h^r>-x^y-;k 
[0024] aWSWCtt. T g*« 1 3 0X:KLh<0?BPRx 

< 1 1 1 3 ox:ja_hoiaST\ «yf y^etf 

°Tigt=5rS. i^SitLT. ®Wfc:Tfr^tt««-t}ft 
^tt^A^vui^^flia^^-C&AJie^: 
?9BHHMb((«Hfe#u 7/f^VT^y^tt^i6i±^a 

hztipxttit^thith. *wwommt. T g 

*»*1 3 orm:^ttx^^lll^7^5:«ffig?!»* 
fejST. tS!5|W)fif«)|iItc»tc:7 >f 7-S:S^L>tt><7)fc 

BStt. W«tt«[Sl±*«S^<t. TIBfcJ: 
0. ««v-h<07^;^^S«0fiT. WMtttt<7)® 

t. tvt&nm^^m^&ri&x'X&x-k^fz 

1 ) x-K^^lil$:±M^fcLfeC:J:T. WStt^r&l± 

2 ) iHFM^A^ v ^5tTR®WiZ®mth Z t xma 

3 ) x^^Htffl^ttT^ OA^ttl^i^HfS^ 

4 ) aett^a^M^iig^ffiffl-rs^ t iz x o . mm 
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5) mmy < y-zm&i-zztT. tvt&mm. 
HwtL*i&. ®mKLixzmwmt-r&. zn® 

->V ( I VH) £ JBlfc-r £ 7t*^HSft SrftSOinfftc 

ie. i£i#ittsiB?g£. rtainij^fc#wii5]»fc«ti 

fcttRU Xyf-y^vXhfr^ajLfc^SlJ-x 

* . sttair^-s m*. as-^^iet 1 v h t 
w&mp&xKmmmmMtffck-ttvzmkt 
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[0026] 

(HSfcWl) 

( 1 ) 7-X<r>fm 

la <X*=¥v^fi2 0 0. ttfl^xAOU|3*M£ft&?t 
Skoxt3-h8 2 8^ffifflL^) 30185 & 

*^I^It^^ttS«0ESCN0 01^ffifflLfc) 1 

10 oat. mmtLxt'x7*s-}UAmsx7-ymm 

2 88 2S-^fflt^) 2 5135. t&¥mH L *tf37i&. 

±.<onm-mmmt Lxy*j*is®m (mm^m^ 

»57J. imiW&£±im<n 7x7h-hYP-50 
£&J8U:) 1 0SB. 1 OTJUUiT* 

a (am^i^HFfii 00^. ^mn^a^i^^as! 

OHTR-8 6 0P-3£&JHW:) 3 035. Igfliffiji 
JW (Hmt^I«tt^^ttiSk02PZ-CN^ffifflL 
20 *:) 0. 535. ^ /rUy^OWtLTr-^'J^K^fv 

7o^b 9^ h^^y> ( H*^x^-^^as 

CONUC A-187£teJflL*:) 0. SgSA^&a 
jftBjK. *^xf-/i^hy£jn;t.. s^cBETib* 

-1. BETJt^ffiS: 7m*/g) 1 5 OStefln* 

h>£Mz-xtt&zmmu MmsmL. mmw-x 
30 [0027] ($mm2) mv&.x*>'®tiitLxtx 

7xy-^ASx**^g}Jig (X^df-v-Sfi2 0 0. )A 
ftyx^x^y^l^tn- h 8 2 8 

l^) 3 os (mm. jETFHt) . ^vv-^y^ 
>y ^gax-K^giig (fts^i^^^tttkoE s c 

NOOlSrffifflL-^) 10a5fc«fl#JfcLTt*X7xy 

«3!^)7 , 5>f^-7x>'LF2882$-ffifflLfc) 25 
35. SST^H^fiA^^TtUiTfcSS^gfflligfcL 
•CS^FSx^^fflBi (S»¥^?»l 077. ) 4 
40 OS. WtfBMffl (2PZ-CN) 0. 5SS. Xr-yT-'J 
>?%ltLXr-'?>)i/\ ; *i'7W\'h , JXh*i'i/ 
yy (B*J^^-tt^^iJ^ONUC A-18 7$r 

$^BETJt^|Sa*«5~9mVgT*S*Ea 

(OAL-1 6 0-SG-l. BETJt^Ml: 7m*/ 
g) 150^JD^.fc. d^h-XS^TS^L. $ 
/s>t^f-;|,x^;^hy^jDi.T«iS2:i^L. KSJft 

so [0 0 281 ummi)T>u$i-y 4 y- (mmx 
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83S£ttStf>AL-16 0-SG-l ) 150&ZT)l> 
$1-yi ?- (WmjLtt&&%mcDAS-50. BE 
TJtfllBS: 2mVg) 1 5 O&izLKZ t WHm 

[0 0 2 9] (mm2) mmi^x^ms^T 
? y i o otk *m^mm&&im 

»HTR-8 6 0P-3 5:ffifflL^) 3 0SH£9 OSSt 

isu 7- (im«rtt^as?oAL 

-160-SG-l) 1 5 0a5Sr2 0 0g?fc:^SL>tffi 
£\ ff$7 0/im(Ol8ffi3l!«SL3t--K'Jxf-wyrl'7^* 
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hJifc^BU 110trei5#l! 
LT . BXf-^«S®«W: L£II*8 0 u m 

SMtfU ^3 5>um02«t^imi<Wftffilffl^S^ 
ifc*. 17 Ot:. 2MPa. 6 0^»JffiLT® 

h twz. zmsmmis- i 3 ox:tzmm& 

£L 98 2SDMA) ?:ffl^TaS^L. 

[0030] 
US1] 
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13 0*C (MP a) 


200 


300 


50 


1 0 



[0 031] (2M8m&im) mZl8um<7>W» 

mi&msi) (Dmrnsiz. mmi. 2. mm 20 

1. 20«^Pj7-X^^^^-KrJ-^^fflV^ 
T&tiU 1 2 0*CT1 0#igaa$U HI ( a ) fcJ* 

^\kd£. 8^Jf^#5 0 J umTi&fl^7 5r<o¥ 

-eamfflv^-cai (b> iz^txo^. zogmmti 

£&g?S3fc. KgO. 3mmfcl. OOmmCOBfflft 

4 hi (c) t^-tiatc. ^ 

*Sfc5l£JE«£U ^OfWfcMfl^LfcJPSO. 8 
mm<7)#7Z-x.#*i,?ffim®mi5<r)±.TlZ. if 
^«^Mt§IKS3Sr. rt«0*8^*5 1*^Ji|5I»t 30 
iilBOlt«tf;4£ft§i^btf LT« 

x^y\^xWMWL8X^. E)2MPa. tm-&& 
1 7 or. ^SSLS 1 or/4h SS«J^S6 0# 

#S8Ig- 1 Or/#<03#T. 1 0 1 o r rtf>« 
JFFC. 7lsxmm*fj%\\ HI (d) fc^-J:d 
fc. flW-*feLfc. HI (e ) fc^TJ:3 

->§*fr$rv\ «3 1 5jumtf)IB®£. £totzBftLL1z 
*>«»SilJLd^X7fymil,. HI (f ) fc^t 

j: 3 mmmm^ixmro > vsamt 1 
WM&fr^zfTitz. ^z.o^i.xvmuz&mT 

[0 0 3 2] «fflS$ :^«D^iiffl?^fflV^T. 3BS50 



30Bl£ffl<,\ &74-1r (*3 0jum) J-ffifflLT^ 
U 8giy_LJ>6fcco£j|#i:U 8g*8ti>L<fct , 7 

4 ^yf 4 yyvx-* to^tz ko^a t Lzmm 

Liz. 

*It0&:mm*mZ. 2 5XrCES5 0mm?> 
J: 0S«Lt. 

[0033] 
[*2] 
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^St^rr? 'J ;k^Aft^^v^y>fc: i 3 o-ct«9® 

[0036] 



[WcOfS^ittHB] 

30 [01 1 ( a ) ~ ( f ) *mico-mimzmm 

1. mm 2. immmm 

5. m®&fc 51. m®9m# 

e.m&^m-^-v- s.mi 

9. VMj\ 
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